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1. Tke USSR has developed the following two semi-automatic welding machines:
(2) Semi-automatic, hose-type welding machine,

(b) Semi-automatic » hose-type PSh-5 which is used in ship repair and ship construc-
tion,

The PSh~5 is a seni-sutomatic, hose-type walding machine intended for semi-automatic
welding urie> a flux coat. This apparatus and enother welding semi-asutomatic
mechine, PDSii-500, were developed and designed in 1949 by engineers and scientific
workers of the Tastitute of Electro-velding 1/ Academician Paton, The designers
recelved the Stalin Prize for the seni-autonatic PDSh-500 and PD-5. Essentials

of vse and principles of construction of the PSh-5 are as follows: Automatic
are-welding under a flux coat has became very wide-spread in Soviet ship construc-
tion and skip-repair. The usual Schanatic arringement of automatic welding is
represented as follows. The electrode wire (1) is fed from a gpool (2) into the
erea to be welded by an automatic hesd (3). Flux (6) 1s fed from the hopper (5)
along the tube (4). The unused fiux residue is sucked out into the ho . (slag
crust, (8) remains behind the sucked-out flux residue and is broksn off « Usually
synthsﬁc:}./ly extracted silicates in granula’ form are used as a flux.
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2. "The advantage of this method as compared with automatic, open~arc welding lies
first and foremost in the fact thet ths arc burns inside a gas bubble , formed by
vaporized metal and molten flux, which, like high grade slact»dde copting, during
open-are welding forms & shileld of molten metal .against the harmful action of
atmospheric gases (nitrogen and oxygen) and improves the onemical compogition of
the metal to be welded, However » the principel sdvantage. of we ing ‘under a flux
coat 1ies in the use of high current (up to 30004000 A.[umpu-eﬁ. This increases
welding efficiency without detriment to welding quality, .

3. The use of a stepped~up current (higher than 400-500 A [mporeﬂ) in open are-
welding does not insure a good quality weld dus tg greater mechanical pressures
of arc gesses on the surface of the crater Zqu.’ of molten metal, The weld
obtained is diffuse, "jogged" with unequally deposited layers, incrustations ’
spatterings and congealed drops of the electrode metal,

i 4. Immereion of the welding arc under & coat of flux hes made it possible to use a
higher current and to obtain high~qual 8 because i the pressure of th,
flux layer on the molten metal crater 2? assures proper formation of the wela
even when the strength of the currgnt is 3000-4000 4 _ + Since the arc is
euclosed in a flux-sealed bubble tyr!/, metal losses through combustion and
spatiering are slmost entirely eliminated,

5. Inoreasing the strength of the current has made flux-coat welding five to 10
tines or mcre efficient than automatic opsn-arc wlding and 15 to 20 times more
efficlent than hand-welding, :

This incrcase in welding sfficiency is achieved by:

(a) Using nigher currents,

(b) Increasing the speed of welding,

(¢) Reducing the amount of metal —on (vhen sheets up 25 mm thick
vithout grgoving the jqjint edges DELEA m the ‘angle of
grooving /UGOL vhen welding sheets of greater thickness),

(d) 4bsence of electrode msterial losses dus to oombustion and spattering.

6. Since welding under a flux coat is curried on vith bere electrodos, expsnsive
electrodes vith thick high-grade coatings need not be used,

7. However, autozutic welding under -ﬂummh'ﬂ'm’uu&mm wlds
or welds which describe the arc of & circle, and in those positions where the flux .
can be retained end where 1o changes in the wlding regime are required. Auto-
matic weldings emuwrc-mcmm,u can it be
used in cremped, closed aress. _
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8. It vas for this purpose thav. two types of anivorsal semi-automatic welding machines, ;
‘the PSh-5 and FDSh-500, wers designed. . In ‘hese: machines & bar electrode wire, i
2 mm, in ¢iameter, is'fed through the wire-hose into the area of .the welding' arc :
which is burning under a flux coat. ' Therefore » the new method was designated
"hose typs, semi-sutomatic welding under. a flux coat," ' o

9. These apparatuses’ are outstanding for ‘thejir “éimplicity of construction and small
bulk, They congiderably facilitate the' work of the welder,

10, The hose-type, semi-automatic machine has the following basic components:

The feed point (1) which consistg_of & welding tranaformer and_a choking coil
ﬁ&ﬁsﬂj n & no-load voltage /NAFRAZLNENTE 'KHOLOSTOGO KntDA/ of not less ‘than
60 volts, or elge & direct-current zanerator, . 4 portable machine cese (2) with
& switeh gesr /RASPREDRLITELS USTROJSTVO/ . portable. faed mechanism {3) with a
hose Zg 4) end a holder DERZhATEL! (55‘.{‘ ‘The feed mechanism feeds elec--
© &t ‘& constant speed into g spacial hose conductor (4) from the spool
LX4SBETY/ and thence into the ‘2one. of the &rc. - The fesd me heniam ig actuated
~ by an ssynchronous alectric motor with a power of 0;1 (o owettsz. “Change
in ‘the speed of plectode-vire‘fgeding is attained by change gears ) ,,.I_Sb_.,m'l'_ﬁ.;“_\’_;’?_.
In some instances Ahe feel sectantss ia SUGPEnI&s vver’ the welder's working area, A
specisl flexible bose condustor, 3.5.meters in length,. serves {o. conduct current to the

nousle . and ‘to' feed the élevtrode wire, "The bolder (5) consiste of 'a nossle
LMUNKSh vith & hand-opsrated f 1 for flux, and a starting button, Yhe tip

of the nozzle NAKOKECHNIK MUNDSH is a replaceable part as it is subject teo
the greatest wear and tear, .
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The semi-automatic PSh-5 ig inte d for welding with wire 2 mm in diumeter and
with currents up to 650 4 [amrog, s The apeed of wire-f cen be cha.nged

by means of a changs gear assembly /EAMP Blﬁl!!‘!xh ShEST

In the hose-type, ssmi-sutomatic PDBL-500, not only the cleotrodo wire, but also
the flux, is fed intc the flexible. lwae. For this . purposo, the . PlBh-500 apparatus
has a special mechanism for pneumstic l‘lux—-ieoding & filter water, oil and
other admixtures from air fed from the plait system,

The f¢"lowing typee of welds can be. uging hose-type semi- omatic welding

undexr a flux cogts butt, f le), cont SFLOS and
non-continuous ? Tx}}l straight-line /PRYaMOLINEJNYJ ‘m'okcn—line OMANYJ]
curved /KRIVOLINE and circumferontial, inclined at' an angle up to 20 degrees
from the ‘eorizontal, Hoge~-type, seni. toma.tic velders can also be used for stepped
welding /. VARKA STUPENChATYMI SFOSOB for making seams in repair jobs and for
repairing defective output in foundry production.

The complete mobility of the nm-mtomt;ssﬁ}d gku“ﬁ wu&mw in
- i ﬂiﬁow - nﬂoMe—type,
o .gsryice- ;lmw«qxoducﬁod areds B xn‘bvﬁzg feed mechanisim. .

At preaent the following jobs axe.performed by hose-type semi-sutomatic mlders
in ship-repair end ship-building ylrdss

(a) Welding collars [1"02180‘7 o brackets ZENI‘ISF or to jojnt connections of
subatmcturag EL using continuous ﬁm as well as non-
con'.imous - FRERYVIS vona.

(b) Welding 2 -gijudinal and lateral strengthening ribs /REBRO ZhESTKOSTI/ to
floor plates and stringers.

(c) Welding shopt butt joints /STYKOVIE SOEDINENTS/ on joint connections /UZEL/
end sssembliss /KOMPL

) Wola long;tudiml and 1 al asaemplies to flat sub-sections by continuous
end on-continuous /PRERYVIST welds (as much as 40 to 45% of the
totd volumo of welding work.

(e) Wel substructure jJoint connections_of varicus types to flat-section
surfaces /POLOTNIShehE KOSTNYXh SEXTsl]/. This inzludes welding platform
decking /NASTILY PLATF and cks o the external plating of the hull, welding
substructures to the covering of the double bottom of deck,

welding longitudinal and lateral b\ﬂkholdo to the deck coming%ﬁ'l’n.! me? ’
(vhich amounts to as much as 15-20% of the total volume of welding work).

4 special flux, make AN-348, was developed in 1948 for hose-type semi-automatic
welding. Its compositicn, expressed in per cents, follows:
- 42-45% ' |
Cud  6.0-9,0%
Cu'l“e2 67.5%
Mo 32-35%
Mg0 0.5-0.3%

Ba0  1,041,58
There must be nc more than 4% of aimixtures in the flux.
AM-348 flux has the following properiies:

(a) It raises the stability of the and therefors can be o frou ordinsry
truui‘or-n v:lth no-lo-l _voltages , EHIENIE KhOLOSTOGO of 60 to 65 volts.
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(b) Tt i5 equally suited for welding on both direct ard alternating current.
(e) Tt glves off & very ingignifisant amount of hermful gesed.
18, When using hose-type semi-automatic weiding, the following is recommended.

(a) .Far steel of a particuler thickness on expérimental models, the dptimum

velding regime (strength of current, voltsge and spéed) should be selected which
result_in the best farmation of. the weld, depending ugon the type of joint

Zsommum?, during butt or fillet /VALLKOVYJ) sean welding,

(b) The area to be welded should be carefully cleaned, special attention being

paid to the cleaning of sheets which sre t6 be lap-welded, ° i

(c) Edge-grooving /RAZDELXA XROMUE/ of the basic metal should be carried out
only to make space for the’ surpluses of molten electrode metal. In most gases
butt welds may be welded without. grooving.the edges RAZDEIXI

’

* " 1, .

(d) ' 4 bare low-carbon wire- (from which rust, oil,. etc,; heve, beap removed), mn -

in dismptgp. st sf.::gi bE“hded’ far *vﬁiainsaléw-mbén::sgeli‘-gonﬁ};ﬁﬁngzpl‘;:},_ggzﬁ‘ o
SEEEAE SIS YDA el 0T taser e el et el poog L nreem et

(e) Preferably, finely-crushed £lux should be used.

19. In semi-automatic, hose-type welding, it is the welder directly, who controls the
apeed of the motion of the electrode holder and who keeps the nozgle which directs
the flux at a definite distance above the sur: of the weld, Therefore, pre-
liminery training in butt-welding and fillet welding is essential in
order to aoquire the requisite habit-patterns for maintaining the speed and the
interval required. Usually the welder of average skill scquires such habit

. patterns in'two o three days. ‘

20, Semi-automatic hoio-typo welding has greatly increased the 'efficie.ccy of welding
' Jobs and has reduced the isbar required to 408 per linear mster of seam to be
welded,
21. Psh=5 semi-autematic hose-type welders are produced by the Institute of Electric-
Welding, dcademy of Sciences of the Ukrainian S8R,
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